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(54) Process for preparing pentaf luoroethane 

(57) Process for preparing pentafluoroethane (125) 
containing amounts of 115 lower than 0.02% by weight 
wherein pentafluoroethane is obtained by a dismutation 
process of tetrafluorochloroethane CF3CHCIF (HCFC- 
124) In gaseous phase in the presence of a chrome 
oxide catalyst (CR2O3) supported on a AIF3 support, 
wherein one operates at temperatures from 140-180°C 
for contact times comprised between 15-30 seconds, 
from >1 80°C to 240°C for contact times between 5 to 1 5 
seconds, from >240°C to 260**C for contact times 
between 1 to 5 seconds, from >260° to 300°C for con- 
tact times between 0.1 to 1 second. 
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Description 

The present invention relates to a process for pre- 
paring pentafluoroethane (HFC-125). 

More particularly It relates to a process for prepar- 
ing pentafluoroethane containing very low amounts of 
1 -chloropentaf luoroethane (CFC-115), generally lower 
than 0.02% by weight, more preferably lower than 
0.01%. 

It is well known that f luorocartx)ns containing chlo- 
rine, the so called chlorof luorocartons (CFC) cannot be 
utilized any longer according to international rules since 
they have dangerous effects both on the ozone layer in 
the atmosphere and/or owing to the greenhouse effect. 

For many applications the CFC have had up to now, 
we can mention refrigerating mixtures, the use as foam- 
ing and spraying agents, wherein CFC are used alone 
or in admixture with each other, one tries to find substi- 
tutes not containing chlorine or containing chlorine con- 
temporaneously wrtii hydrogen atoms in the molecule, 
the so called hydrofluorocarbons and chlorof luorohydro- 
carbons respectively 

One of the CFC substitutes which is employed for 
refrigerating mixtures is the so called 125 which is a 
hydrofluorocarbon. 

There are various processes known in the art for 
preparing 125, however what is required by an industrial 
plant is a simplified process which combines to high 
yields small amounts of undesired compounds, such as 
for instance chlorof luorocarbons which form as reaction 
by-products and which are to be eliminated from 125. 

It is necessary to note that if tiie by-products are 
easily separable, no problem fron tiie industrial point of 
view arises since it is sufficient a distillation column 
associated to tiie main plant of production of 1 25. 

It is to be noticed that for the applications especially 
in tiie field of refrigerating mixtures at low temperatures 
it would be desirable tiiat 125 had a very low content of 
115. generally of about 100 ppm (0.01%). See for 
instance EP patent 612709. 

The separation of 115 from 125 by fractional distil- 
lation is extremely difficult and the purity indicated in the 
European patent mentioned above is almost impossible 
to be obtained in industrial plants. See for instance US 
patent 5,087,329. In this patent moreover it is 
described a distillation to be capable of separating 115 
from 125 mixtures containing 1 15 by addition of a third 
component among which for instance a chlorof luorohy- 
drocarbon. 

Various industrial processes for purifying 125 from 
1 1 5 are described in tiie art. 

For instance in EP 508631 it is described tiie reduc- 
tion of 1 15 by tiie employment of metal hydrides to con- 
vert 115 into 125 in liquid phase. In this process the 
maximum conversions are about of 60%. 

Another separation process by multistage distilla- 
tion to remove 115 from 125 is described in USP 
5,346,595. However tiie maximum purity obtained is 
99.8%, tiierefore far higher than tiie limits desirable to 



be reached. 

Another method which is described is the fluorina- 
tion of 1 15 with HF to perfluoroetiiane (116) in tiie pres- 
ence of chrome-based catalysts. 116 is successively 
5 separated by distillation from 125. See for instance EP 
patent 612709. 

The drawback of all these processes described in 
tiie art resides in that an additional unit must be added 
to the industrial process for preparing 115, therefore 
10 with plant drawbacks and additional production costs. 

TTie need was tiierefore felt to have available a 
process allowing to obtain directiy from the 125 produc- 
tion plant a final product containing small amounts of 
115, lower than 0.02% by weight without tiie need of 
IS additional operations. 

It has been unexpectedly found that it is possible to 
obtain 125 with tiie small amounts of 115 indicated 
above if one operates with the process described here- 
in under. 

20 An object of the present invention is a process for 
preparing pentafluoroethane (125) containing amounts 
of 1 15 lower than 0.02% by weight wherein pentafluor- 
oethane is obtained by a dismutation process of 
teti-afluorochloroethane CF3CHCIF (HCFC-124) in gas- 

25 eous phase in the presence of a chrome oxide catalyst 
(Cr203) supported on a support comprising AIF3, said 
support having a content in fluorine corresponding to at 
least 90% by weight of AIF3 determined on the total 
weight of tiie support, wherein one operates at temper- 

30 atures: from 140-180**C for contact times comprised 
between 15-30 seconds, from > 180'* to 240°C for con- 
tact times between 5 to 15 seconds, from > 240** to 
260° C for contact times between 1 to 5 seconds, from > 
260° to 300°C for contact times between 0.1 to 1 sec- 

35 ond. One preferably operates in the range from 160°C 
to 260°C, more preferably from 180°C to 240°C. 

In the prefen-ed ranges. 125 is obtained wrtii the 
indicated purities and witfi a content of 1 15 even lower 
tiian 0.005% by weight. In practice in the dismutation 

40 process of tiie invention. 124 is transformed into 125 
and 123 and other by-products, the reaction product 
125 is separated by distillation from 123 and from other 
by-products and is already ready to be utilized in the 
refrigerants field since the amounts of 115 contained 

45 tiierein are lower than tiie limits indicated above. 

In ttiis way the additional phases described in the 
processes of tiie art to separate 115 from 125 are 
avoided. 

The catalyst of tiie present invention comprises 
50 Cr203 supported on AIF3 according to methods well 
known in tiie art. 

A preferred method comprises the support impreg- 
nation phases with an aqueous solution of a trivalent 
chrome salt, drying and tiien submitting tiie so impreg- 
55 nated support to an activation treatment with air or nitro- 
gen, at temperatures from 200° to 600°C. but preferably 
from 350° to 500°C. 

The preferred support is 100% by weight AIF3, pref- 
erably in the gamma and/or beta form. 
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AIF3 can also contain the delta form, generally up to 
30% by weight. 

The content of Cr203 in the supported catalyst gen- 
erally ranges from 1 to 1 5% by weight, determined as Cr 
on the catalyst. s 

The catalyst of the invention is particularly suitable 
to be utilized in fluid bed plants. 

The following examples are given for Illustrative pur- 
poses but are not limitative of the scope of the present 
invention. 10 

EXAMPLE 1 

A catalyst comprising Cr203 on AIF3 suitable to be 
utilized in a f luidized bed was prepared by impregnation is 
of the granular AIF3 support (mixture of the beta, 
gamma and/or delta phases having a surface area of 
25-30 m^/g, a fluorine content of about 95% of the the- 
orlc value) with an aqueous solution of CrCIs, in a ratio 
of 492 g of CrCl3.6H20 for kg of AIF3. 20 

The so obtained catalyst was dried in stove at 20°C 
for several hours, then was introduced in an Inconel 600 
tubular reactor having a diameter of 50 mm. equipped 
with porous septum and electrically heated. 

Successively it was heated to 400°C and treated for 25 
10 hours with an airflow of 100 Nl/hour. 

The content in chromium of the catalyst was 8% by 
weight. 100 cc (133 g) of the so prepared catalyst are 
placed in the above mentioned reactor. Then at the tem- 
perature of 260**C, 225 g/hour of HCFC-124 are fed by 30 
performing a contact time of 5 seconds. 

The products are analysed by gaschromatography 
and contain: 

125: 35.8% by moles; 124: 36.5% by moles; 35 
123: 27.1% by moles; others: 0.6% by moles. 

115 in 125, after separation of 125 from the 
obtained products, is lower than the detection limit, i.e. 
below 0.005% by weight. 40 



The products are analysed by gaschromatography 
and contain: 

125: 32.5% by moles: 124: 31 .7% by moles; 
123: 35.2% by moles; others: 0.6% by moles. 

This time the analysis is earned out witii a more 
sensitive instrument and 1 15 in 125 was evaluated as 
0.002% by weight. 

EXAMPLE 4 

Example 1 was repeated but by utilizing a tempera- 
ture of 240°C and a contact time of 10 seconds by halv- 
ing the 124 feeding. 

TTie products are analysed by gaschromatography 
and contain: 

125: 24.5% by moles; 124: 50.3% by moles: 
123: 24.8% by moles; others: 0.4% by moles. 

1 15 in 125 is below the limit of 0.005% by weight. 

EXAMPLE 5 (comparative) 

250 CC of the catalyst prepared according to exam- 
ple 1 except that the final calcination was carried out in 
nitrogen f bw instead of in air, were placed in the reactor 
utilized in the previous examples. At 280°C and at a 
pressure slightly higher than the atmospheric one, 180 
g of 124 diluted with 25 Nl/hour of nitrogen were fed, 
contact time of 10 seconds and the following products 
were obtained which were analysed by gaschromatog- 
raphy. 

125: 36.7% by moles; 124: 32.5% by moles; 

1 23a: lower than 0.05% by moles; 

123: 27.8% by moles; others: 2.8% by moles. 

1 1 5 in 1 25 is higher than 0. 1 % by weight. 



EXAMPLE 2 



Claims 



Example 1 was repeated by using a contact time of 
2.5 seconds by doubling tiie 124 feeding. 

The products are analysed by gaschromatography 
and contain: 

125: 23.9% by moles; 124: 56.9% by moles; 
123: 18.7% by moles; others: 0.5% by moles. 

1 15 in 125 is below the limit of 0.005% by weight. 

EXAMPLE 3 

800 CC of tiie catalyst of Ex. 1 are placed in the 
reactor of the previous examples and 530 g/hour of 
HCFC-124 are fed at 180**C thus performing a contact 
time of 30 seconds. 
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Process for preparing pentafluoroethane (125) con- 
taining anrraunts of 1 15 lower than 0.02% by weight 
wherein pentafluoroethane is obtained by a dismu- 
tation process of tetrafluorochloroethane 
CF3CHCIF (HCFC-124) in gaseous phase in tiie 
presence of a chrome oxide catalyst (Cr203) sup- 
ported on a support comprising AIF3. said support 
having a content in fluorine corresponding to at 
least 90% of AIF3 determined on the total weight of 
the support, wherein one operates at temperatures 
from 140-180**C for contact times comprised 
between 15-30 seconds, from > 180*' to 240''C for 
contact times between 5 to 15 seconds, from > 
240** to 260°C for contact times between 1 to 5 sec- 
onds, from > 260** to 300*'C for contact times 
between 0.1 to 1 second and subsequent separa- 
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tion of 125 from the obtained products. 

2. Process according to claim 1, wherein one oper- 
ates in the range of temperatures from leo^'C to 



3. Process according to claim 1, wherein one oper- 
ates in the range of temperatures from 180**C to 
2A0°C. 



4. Process according to claim 1, wherein the catalyst 
support consists of 100% by weight AIF3 compris- 
ing in admixture the beta, gamma and/or delta 
forms. 



5. Process according to claim 4, wherein the sup- 
ported chrome catalyst (CrgOa) is prepared by 
impregnation of AIF3 with an aqueous solution of a 
trivalent chrome salt and subsequent treatment, 
upon drying, with air or nitrogen at temperatures 20 
from 200' to 600'*C. 

6. Process according to claim 5, wherein the treat- 
ment is carried out with air at temperatures from 
350«Cto500'*C. 25 

7. Process according to claim 1 , wherein the dismuta- 
tion reaction is carried out on a f luidized bed. 
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(54) Process for preparing pentaf luoroethane 

(57) Process for preparing pentaf luoroethane (1 25) 
containing amounts of 1 15 lower than 0.02% by weight 
wherein pentafluoroethane is obtained by a dismutation 
process of tetrafluorochloroethane CF3CHCIF (HCFC- 
124) in gaseous phase in the presence of a chrome 
oxide catalyst (CR2O3) supported on a AIF3 support, 
wherein one operates at temperatures from 140-180°C 
for contact times comprised between 15-30 seconds, 
from >1 80°C to 240°C for contact times between 5 to 1 5 
seconds, from >240'*C to 260*'C for contact times 
between 1 to 5 seconds, from >260° to 300°C for con- 
tact times between 0.1 to 1 second. 
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